General Methods
All reactions were carried out under argon using oven-dried glassware. TLC was performed on Merck silica gel 60 F254; chromatograms were visualized with UV light (254 and 360 nm). Flash column chromatography was performed on Merck silica gel 60 (ASTM 230-400 mesh). 1 H and 13 C NMR spectra were recorded at 300 and 75 MHz or 400 and 101 MHz (Varian Mercury 300 or Varian Inova-400 instruments), respectively. Low-resolution electron impact mass spectra were determined at 70 eV on a HP-5988A instrument. High-resolution mass spectra (HRMS) were obtained on a Micromass Autospec spectrometer.
Aryne precursors 16 1 and 17 2 were prepared following published procedures ( Figure S1 ). Commercial reagents and anhydrous solvents were purchased from ABCR GmbH, Aldrich Chemical Co., or Strem Chemicals Inc., and were used without further purification. All the reactions were carried out under N 2 , functionalized graphene (f-G) were prepared following the next procedure. Few-layer graphene (FLG, 1 atomic equiv, assuming the sample to be of pure carbon) phthalic anhydride (1, 3 equiv) were added to a mortar. The grind of the sample was done until observe a homogeneous mixture. The powder was transfer onto a quartz Vessel. Then, 5 cycles of MW irradiation were applied. In each cycle, the reaction was performed with a fixed power of 200 W until a rise of the temperature of 250 ºC in about 5 seconds. The reaction mixture was cooling down by applying outsider cooling, until the temperature decrease to 175 ºC. Several washes and filtrations in a Millipore system of the resulting f-G were performed with: CH 2 Cl 2 (3 x 20 mL), H 2 O (3 x 20 mL), MeOH (3 x 20 mL), AcOEt (3 x 20 mL) and few drops of Et 2 O. 
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In a mortar, anthracene (13, 104mg, 0.58mmol) phthalic anhydride (1, 86mg, 0.58mmol) and FLG (7 mg) were added. The grind of the sample was done until observe a homogeneous mixture. The powder was transfer onto a quartz Vessel. Then, 10 cycles of MW irradiation were applied. In each cycle, the reaction was performed with a fixed power of 200 W until a rise of the temperature of 250 ºC in about 5 seconds. The reaction mixture was cooling down by applying outsider cooling, until the temperature decrease to 175 ºC. The resulting solid mixture was washed with CH 2 Cl 2 and filtrated in a Millipore system. The organic layer was dried under reduced pressure. By the analysis of the 1 HNMR, 15 was obtained in 13% conversion. Figure S4 . 13 
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SUPPORTING INFORMATION
S11
In order to draw quantitative information from thermogravimetric plots, we performed the following calculation to obtain functionalization degree (FD); where L corresponds to the weight loss observed at 500ºC (in %), after having subtracted the analogous loss from the pristine material. The molecular weight (Mw) is set for the expected desorbed moiety. The conversion factor (10 4 ) provides data in the desired unities (µmol/g) Figure S15 . TEM image of FLG.
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